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(54) LIGHT SOURCE DEVICE, ILLUMINATOR AND PROJECTION TYPE DISPLAY DEVICE 

(57) Abstract: ^ 1 

PROBLEM TO BE SOLVED: To provide a light source 
device having a light generating means and a concave 
mirror, where light reflected by the concave mirror does 
not return to the vicinity of the light emitting part of the 
light generating means without making the outermost 
diameter in a perpendicular direction to an optical axis 
larger, whose light utilization efficiency is high and which 
is miniaturized; and an illuminator and a bright projection 
type display device capable of efficiently performing 
illumination with the light from the light generating means 
by using the light source device. 

SOLUTION: This light source device is equipped with the 
light generating means 101, the 1st concave mirror 102, 
and an auxiliary concave mirror 103 turning its reflection 

surface to the same direction as the mirror 102 and arranged at a position where it can 
condense the light which can not be condensed by the mirror 102. Then, the illuminator is 
equipped with an optical means in the light source device and the projection type display 
device is equipped with an optical means, an optical modulation element and a projection 
lens. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light equipment which has an optical generating 
means and a concave mirror, a lighting system, and the projection mold display which projects a big 
screen image on a screen. 
[0002] 

[Description of the Prior Art] In recent years, the projection mold display using various light modulation 
elements as a big screen projection mold visual equipment attracts attention. When performing these big 
screen display, the brightness of the displayed image is mentioned as most important item. This 
brightness is determined with the brightness of a lamp, the condensing effectiveness of a concave 
mirror, the lighting effectiveness of a lighting lens system, the efficiency for light utilization of a light 
modulation element, etc. In order to employ the brightness of a lamp in the maximum efficiently, 
condensing of a concave mirror and twist efficient-ization of a lighting lens system are desired. 
[0003] The fundamental configuration of the light equipment currently indicated by JP,5-40223,A, JP,6- 
130301,A, etc. as the 1st conventional example is shown in drawing 6 about efficient-izing of the 
conventional lamp synchrotron orbital radiation. In these light equipment, a reflector is again returned 
near lamp 601 light-emitting part after reflection with the 2nd concave mirror 603 towards the reflector 
side of the 1st concave mirror 602, and the synchrotron orbital radiation from the light-emitting part of 
the lamp 601 which condensed the light emitted from the light-emitting part of a lamp 601 with the 1st 
concave mirror 602 with the reflector configuration of ellipsoid or a paraboloid, and was not able to 
condense with the 1st concave mirror 602 is condensed with the 1st concave mirror 602. Thus, the 1st 
concave mirror 602 which opposed the reflector, and the 2nd concave mirror 603 which has a bigger 
diameter of the outermost than the vertical diameter of the outermost to the optical axis 610 of the 1st 
concave mirror 602 are used, and it is performing condensing as many light emitted from the light- 
emitting part of a lamp 601 as possible with the 1st concave mirror 602 of incorporation. 
[0004] Moreover, the fundamental configuration of the light equipment currently indicated by JP,6- 
203 603, A as the 2nd conventional example is shown in drawin g 7 . In this light equipment, the light- 
emitting part of a lamp 701 is arranged to the focus D of the parabolic reflector as the 1st concave mirror 
702. The core of the spherical surface which forms the reflector of the spherical mirror as the 2nd 
concave mirror 703 on the optical axis 710 which passes along the focus D of a parabolic reflector 702 
And while arranging to the opening side of the paraboloid which forms the reflector of a parabolic 
reflector 702 from the focus D of a parabolic reflector 702 It arranges in the flat surface with the core E 
of the spherical surface which makes a normal the optical axis 710 which passes the reflector of a plane 
mirror 704 along the focus D of a parabolic reflector 702, and forms the focus D of a parabolic reflector 
702, and the reflector of a spherical mirror 703 which passes along the middle point H mostly. 
[0005] Moreover, this light equipment is a configuration which returns near the light-emitting part of a 
lamp 701 again, and is condensed by the combination of the 1st concave mirror 702 which is a plane 
mirror 704 and the 2nd concave mirror 703 about the synchrotron orbital radiation from the light- 
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emitting part of the lamp 701 which was not able to condense with the 1st concave mirror 702 unlike the 
1st conventional example, and the spherical mirror 703 which has a reflector in this direction with the 
1st concave mirror 702 after reflection. However, at the point which condenses as many light which uses 
the 2nd concave mirror 703 which has a bigger diameter of the outermost than the vertical diameter of 
the outermost to the optical axis 710 of the 1st concave mirror 702, and is emitted from the light- 
emitting part of a lamp 701 as possible with the 1st concave mirror 702 of incorporation, it is the same 
as that of the 1st conventional example. 

[0006] Furthermore, the fundamental configuration of the light equipment currently indicated by JP,1 1- 
143378,A as the 3rd conventional example is shown in drawing 8 . In this light equipment, it has the 1st 
point LA whose focal location of the parabolic reflector as an arc lamp 801 and the 1st concave mirror 
802 corresponds emitting light, and the 2nd point LB which has countered this emitting light. The 
auxiliary mirror 803 is equipped with the wrap half ellipse reflector for a part of light-emitting part of an 
arc lamp 801, and, therefore, the light from the 2nd light-emitting part LB is condensed by the half- 
ellipse reflector in the Katayose **** location at the 1st emitting light point LA side to the center 
position between the 1st point LA emitting light and the 2nd point LB emitting light. For this reason, it 
becomes possible to deal with an arc lamp 801 as a pointolite lamp substantially. Therefore, even if it 
does not use a large-sized parabolic reflector, equipment is bright and outgoing radiation light with high 
parallelism can be obtained. Moreover, since a large-sized parabolic reflector is not used, the 
miniaturization of equipment can also be attained to coincidence. 

[0007] Moreover, this light equipment is the same as that of the 1st conventional example at the point 
which returns a reflector near the light-emitting part of a lamp 801 again after reflection with the 2nd 
concave mirror 803 towards the reflector side of the 1st concave mirror 802, and is condensed with the 
1st concave mirror 802 in the synchrotron orbital radiation from the light-emitting part of the lamp 
which was not able to condense with the 1st concave mirror 802. However, the 2nd concave mirror 803 
for incorporating as many light emitted from the light-emitting part of a lamp 801 as possible differs 
from the 1st conventional example at the point which has a diameter of the outermost smaller than the 
vertical diameter of the outermost to the optical axis 810 of the 1st concave mirror 802. 
[0008] 

[Problem(s) to be Solved by the Invention] With a configuration like the above-mentioned 1st 
conventional example, the 2nd concave mirror 603 which has a bigger diameter of the outermost than 
the vertical diameter of the outermost to the optical axis 610 of the 1st concave mirror 602 is used. From 
this, in order to acquire the effectiveness in which only the 1st concave mirror 602 is more expensive, it 
has the trouble of becoming bigger light equipment than the light equipment which used the 1st 6021 
concave mirror. 

[0009] Furthermore, in order to return light for the light emitted from the light-emitting part of a lamp 
601 to near the light-emitting part of a lamp 602 again after reflection with the 2nd concave mirror 603, 
it has the trouble of losing light in absorption, reflection, etc. with the ingredient which constitutes the 
gas, the photogene, and the lamp in lamp tubing used for the mercury-vapor lamp which made it extra- 
high voltage a metal halide lamp and within [ at the time of lighting ] luminescence. 
[0010] Moreover, although a configuration like the above-mentioned 2nd conventional example also 
uses the plane mirror 704, it uses the 2nd concave mirror 703 which has a bigger diameter of the 
outermost than the vertical diameter of the outermost to the optical axis 710 of the 1st concave mirror 
702. From this, like the 1st conventional example, in order to acquire the effectiveness in which only the 
1st concave mirror 702 is more expensive, it has the trouble of becoming bigger light equipment than 
the light equipment which used the 1st 7021 concave mirror. 

[001 1] Furthermore, in order to return light for the light emitted from the light-emitting part of a lamp 
701 to near the light-emitting part of a lamp 701 again after reflection with the 2nd concave mirror 703, 
it has the trouble of losing light in absorption, reflection, etc. with the ingredient which constitutes the 
gas, the photogene, and the lamp in lamp tubing used for the mercury- vapor lamp which made it extra- 
high voltage a metal halide lamp and within [ at the time of lighting ] luminescence. 
[0012] In the 3rd conventional example, although the 2nd concave mirror 803 is smaller than the 
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diameter of the outgoing radiation side outermost of the 1st concave mirror802 In order to return light 
for the light emitted from the light-emitting part of a lamp 801 to near the light-emitting part of a lamp 
801 again after reflection with the 2nd concave mirror 803 like the 1st conventional example and the 
2nd conventional example, It has the trouble of losing light in absorption, reflection, etc. with the 
ingredient which constitutes the gas, the photogene, and the lamp in lamp tubing used for the mercury- 
vapor lamp which made it extra-high voltage a metal halide lamp and within [ at the time of lighting ] 
luminescence. 

[0013] Without having been made in order that this invention might solve these troubles, and the vertical 
diameter of the outermost becoming larger than the 1 st concave mirror to the optical axis of light 
equipment By having the light equipment from which the light emitted from the light-emitting part of a 
lamp does not return to near the light-emitting part of the lamp after reflection with an auxiliary concave 
mirror, and this light equipment It aims at offering a more efficient lighting system and a projection 
mold display, without the vertical diameter of the outermost becoming larger than the 1st concave mirror 
to an optical axis. 
[0014] 

[Means for Solving the Problem] An optical generating means by which this invention generates light in 
order to solve said trouble, It is arranged at the concave mirror which condenses the outgoing radiation 
light outputted from said optical generating means, and the side in which said outgoing radiation light is 
reflected with said concave mirror. It has the auxiliary mirror which reflects or condenses the outgoing 
radiation light outputted from said optical generating means. Said auxiliary mirror Said concave mirror 
is light equipment characterized by carrying out a direct output in the direction which outputs said 
outgoing radiation light outputted from said optical generating means, without oneself s returning the 
light which reflects or condenses to said concave mirror. 

[0015] Moreover, said auxiliary mirror of above-mentioned this invention is characterized by all 
outputting on parenchyma the light which oneself reflects or condenses in the direction which outputs 
said outgoing radiation light to which said concave mirror was outputted from said optical generating 
means. 

[0016] Moreover, one or more numbers of said auxiliary mirror of above-mentioned this invention come 
out, and are characterized by a certain thing. 

[0017] Moreover, said concave mirror of above-mentioned this invention is characterized by being a 
parabolic mirror or an ellipsoid mirror with a secondary curved surface. 

[0018] Moreover, said auxiliary mirror of above-mentioned this invention is characterized by being a 
parabolic mirror, an ellipsoid mirror, or a plane mirror with a secondary curved surface. 
[0019] Moreover, said auxiliary mirror of above-mentioned this invention is a parabolic mirror, said 
concave mirror is a parabolic mirror, and the focal distance of said auxiliary mirror is characterized by 
being shorter than said concave mirror. 

[0020] Moreover, it is characterized by said auxiliary mirror of the location of said concave mirror and 
optical axis, and a focus of above-mentioned this invention corresponding on parenchyma. 
[0021] Moreover, said optical generating means of above-mentioned this invention is characterized by 
generating light using an arc lamp. 

[0022] Moreover, this invention is a lighting system characterized by having a lens means to change into 
real Yukimitsu Kamihira the light condensed in light equipment, and said concave mirror and said 
auxiliary mirror given in above-mentioned this invention. 

[0023] Moreover, this invention is a projection mold display characterized by having a lens means to 
change into real Yukimitsu Kamihira the light condensed in light equipment, and said concave mirror 
and said auxiliary mirror given in above-mentioned this invention, the light modulation element which 
modulates said real Yukimitsu Kamihira spatially and forms an optical image, and the projector lens 
which projects said optical image on a screen. 

[0024] For example, the light equipment which applies to this invention in order to solve said trouble 
turns a reflector in the same direction as an optical generating means, the concave mirror which 
condenses the light outputted from an optical generating means in the first half, and said concave mirror, 
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nsistof auxiliary mirrors arranged in the location \* 



and is characterized by to consistof auxiliary mirrors arranged in the location which can condense the 
light emitted from the optical generating means the first half when it cannot condense with a concave 
mirror in the first half. 

[0025] The light equipment which can acquire high effectiveness can be offered without making the 
diameter of the outermost of the auxiliary mirror 103 larger than the diameter of the outermost of a 
concave mirror 102, since according to this light equipment the auxiliary mirror 103 which has a 
diameter of the outermost smaller than the vertical diameter of the outermost to the optical axis 1 10 of a 
concave mirror 102 is used as shown in drawing 1 . 

[0026] Furthermore, since it can condense without losing light in absorption, reflection, etc. with the 
ingredient which constitutes the gas, the photo gene, and the lamp in lamp tubing from 1021 concave 
mirrors since a part or all does not return to near the light-emitting part of the lamp 101 after reflection 
in the auxiliary mirror 103 among the synchrotron orbital radiation from the light-emitting part of the 
lamp 101 which was not able to condense, the light equipment which can condense the light emitted 
from the light-emitting part of a lamp 101 at high effectiveness can be offered. 
[0027] In said light equipment, by using said one or more auxiliary mirrors, the synchrotron orbital 
radiation from the light-emitting part of a lamp can be divided, it can condense, and there is an 
advantage that optical-axis lay length of light equipment can be shortened. 

[0028] As for said concave mirror, in said light equipment, it is desirable to use a parabolic mirror or an 
ellipsoid mirror. 

[0029] As for said auxiliary mirror, in said light equipment, it is desirable to use a parabolic mirror or an 
ellipsoid mirror. 

[0030] As for said auxiliary mirror, in said light equipment, it is desirable that it is the same secondary 
curved mirror with which said concave mirror and focal distance differ from each other. 
[0031] As for the focus of said concave mirror and said auxiliary mirror, in said light equipment, it is 
desirable that it is in agreement. 

[0032] As for said optical generating means, in said light equipment, it is desirable to use an arc lamp. 
[0033] the light by which the lighting system concerning this invention is condensed with the concave 
mirror of said light equipment and said light equipment in order to attain the aforementioned target - 
abbreviation — it is characterized by having the optical means changed into an parallel light. 
[0034] According to this configuration, light equipment becomes possible [ offering the lighting system 
which can acquire high effectiveness ], without making the vertical diameter of the outermost larger than 
the diameter of the outermost of a concave mirror to the optical axis of an auxiliary mirror. 
[0035] the light by which the projection mold display concerning this invention is condensed with the 
concave mirror of said light equipment carried out and said light equipment in order to attain the 
aforementioned target — abbreviation — it is characterized by to have the optical means changed into an 
parallel light, the light modulation element which modulates spatially the light which carries out 
outgoing radiation from said optical means, and forms an optical image, and the projection lens which 
projects said optical image. 

[0036] According to this configuration, light equipment becomes possible [ offering the projection mold 
display which can acquire high effectiveness ], without making the vertical diameter of the outermost 
larger than the diameter of the outermost of a concave mirror to the optical axis of an auxiliary mirror. 
[0037] 

[Embodiment of the Invention] (Gestalt of operation) A configuration is hereafter explained with 
actuation about the gestalt of operation of this invention, referring to a drawing. 
[0038] The outline configuration of the light equipment applied to this operation gestalt at drawing 1 , 
drawing 2 , and drawing 3 , a lighting system, and a projection mold display is shown, respectively. 
[0039] This light equipment consists of a lamp 101, the 1st parabolic mirror 102, and an auxiliary 
parabolic mirror 103. 

[0040] Moreover, these lighting systems and a projection mold display have light equipment which 

consisted of a lamp 101, the 1st parabolic mirror 102, and an auxiliary parabolic mirror 103. 

[0041] In addition, the lamp 101 of the gestalt of this operation is the example of the optical generating 
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means of this invention, the 1st parabolic mirror 102 of the gestalt of this operation is the example of the 
concave mirror of this invention, and the auxiliary parabolic mirror 103 of the gestalt of this operation is 
the example of the auxiliary mirror of this invention. 

[0042] As a lamp 101, a light-emitting part configuration can use very much the metal halide lamp with 

which the xenon lamp in which a large optical output is possible soon, and luminous efficiency are 

excellent at the point light source, the mercury-vapor lamp with which it was made into extra-high 

voltage within [ at the time of lighting ] luminescence, a halogen lamp, etc. 

[0043] With reference to drawing 4 , an operation of the light equipment shown in drawin g 1 is 

explained. 

[0044] When there is a field which cannot condense the light fully emitted from the light-emitting part 
of a lamp 101 with the 1st parabolic mirror 102, a reflector is turned in the same direction as the 1st 
parabolic mirror 102, and the short auxiliary parabolic mirror 103 of a focal distance is arranged from 
the 1st parabolic mirror 102 in the location which can condense the light which cannot condense with 
the 1st parabolic mirror 102. 

[0045] The light 401 emitted from the light-emitting part of the lamp 101 reflected with the 1st parabolic 
mirror 102 is condensed to the outgoing radiation opening side of the 1st parabolic mirror 102. 
[0046] Moreover, the light 402 emitted from the light-emitting part of the lamp 101 reflected with the 
auxiliary parabolic mirror 103 does not return to near the light-emitting part of a lamp 101, but is 
condensed to the outgoing radiation opening side of the auxiliary parabolic mirror 103. 
[0047] First, the trouble of the conventional technique is described. 

[0048] The conventional light equipment at the time of using only one parabolic mirror for drawing 5 is 
shown. The light emitted from the light-emitting part of a lamp 101 is condensed by the parabolic mirror 
102. However, in order to condense as many light which used only 1021 parabolic mirrors and was 
emitted from the light-emitting part of a lamp 101 as possible, it is required to make a parabolic mirror 
102 quite large in the direction of outgoing radiation, and, also in the magnitude of the optical-axis 1 10 
direction of light equipment, the vertical diameter of the outermost also becomes large to an optical axis 



[0049] moreover, as shown in drawing 6 , by the conventional technique for miniaturizing at the highest 
possible effectiveness, light equipment When there is a field which cannot condense the light fully 
emitted from the light-emitting part of a lamp 601 with the parabolic mirror as the 1st concave mirror 
602, The 2nd concave mirror 603 with the reflector which counters the reflector of the parabolic mirror 
as the 1st concave mirror 602 is installed. The light which was not able to condense with the 1st concave 
mirror 602 was once reflected with the 2nd concave mirror 603, and it returned to near the light-emitting 
part of a lamp 601, and made it possible to condense many light emitted from the light-emitting part of a 
lamp rather than the first 6021 concave mirror by condensing with the 1st concave mirror 602. That is, 
light 604 is the light from the light-emitting part of the lamp 601 emitted to the 2nd concave mirror 603 
side, and light 605 is the light reflected with the 2nd concave mirror 603. 

[0050] Furthermore, as shown in drawing 7 as light equipment, the light equipment which acquires high 
effectiveness was made possible by the configuration which made small magnitude of the optical-axis 
710 direction of**, and the configuration which has the 2nd concave mirror 803 smaller than the 1st 
concave mirror 802 for the vertical diameter of the outermost to an optical axis 810 as shown in drawing 



[0051] However, with the conventional configuration, in order to return light for the light emitted from 
the light-emitting part of a lamp to near the light-emitting part of a lamp again after reflection with the 
2nd concave mirror, the trouble of losing light in absorption, reflection, etc. with the ingredient which 
constitutes the gas, the photogene, and the lamp in lamp tubing used for the mercury-vapor lamp which 
made it extra-high voltage a metal halide lamp and within [ at the time of lighting ] luminescence was 
included. 

[0052] On the other hand, as the light equipment of this invention is shown in drawing 4 , when there is 
a field which cannot condense the light fully emitted from the light-emitting part of a lamp 101 with the 
1st parabolic mirror 102, By using what has the focal distance of the auxiliary parabolic mirror 103 
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shorter than the focal distanc^^he 1st parabolic mirror 102 The auxiliar^arabolic mirror 103 can be 
turned inside the 1st parabolic mirror 102, a reflector is turned in the same direction, and the auxiliary 
parabolic mirror 103 can be arranged in the location which can condense the light which cannot 
condense with the 1st parabolic mirror 102. 

[0053] By the above-mentioned configuration, it can condense at high effectiveness, without the vertical 
diameter of the outermost becoming large to the optical-axis 110 direction of the 1st parabolic mirror 
102. 

[0054] Furthermore, since it can condense without losing light in absorption, reflection, etc. with the 
ingredient which constitutes the gas, the photogene, and the lamp 101 in lamp tubing since the light 
emitted from the light-emitting part of the lamp 101 reflected with the auxiliary parabolic mirror 103 is 
condensed without returning to near the light-emitting part of a lamp 101, the light emitted from the 
light-emitting part of a lamp 101 can be condensed at high effectiveness. 

[0055] In addition, the direction of the light reflected or condensed with the auxiliary parabolic mirror 
103 does not need to be in agreement with the direction where the 1st parabolic mirror 103 reflects and 
outputs the light emitted from the light-emitting part of a lamp 101 at all, and may have a gap of some. 
Moreover, the auxiliary parabolic mirror 103 may be outputted in the different direction from the 
direction which reflects and outputs the light by which a part is emitted to the 1st parabolic mirror 103 
from the light-emitting part of a lamp 101 among the light which oneself reflects or condenses. In short, 
the auxiliary parabolic mirror 103 all has only to output on parenchyma the light which oneself reflects 
or condenses in the direction in which the 1st parabolic mirror 103 reflects and outputs the light emitted 
from the light-emitting part of a lamp 101. 

[0056] moreover, the light emitted from the light-emitting part of a lamp when the 1st parabolic mirror 
102 and the auxiliary parabolic mirror 103 used it, making an optical axis 110 and a focus in agreement - 
- high effectiveness - an optical axis 1 10 - abbreviation — outgoing radiation can be carried out as an 
parallel light. 

[0057] Since the light-emitting part 901 of a lamp actually has the magnitude of the finite instead of the 
point light source as shown in drawing 9 , furthermore, the light reflected on the parabolic mirror 902 as 
an auxiliary parabolic mirror As opposed to the light from the lamp light-emitting part 901 emitted from 
the focus of a parabolic mirror 902 being condensed in parallel to the reflective glory shaft 110 with a 
parabolic mirror 902 The light emitted from lamp light-emitting part 901 endpoint in the location distant 
from the focus of a parabolic mirror 902 has breadth to the light to which the include angle was emitted 
from nothing and a focus rather than is parallel to the reflective glory shaft 1 10 at a parabolic mirror 
902. 

[0058] Here, when the paraboloid which constitutes the reflector of a parabolic mirror 902 is extended, 
the thing of a point which crosses an optical axis 1 10 is defined as top-most vertices 907. 
[0059] Parabolic mirror outgoing radiation side opening with a distance of the light-emitting part 901 of 
a lamp and parabolic mirror 902 reflective spot near [ the include angle at which the light emitted from 
lamp light-emitting part 901 endpoint in the location distant from the focus of this parabolic mirror 902 
spreads to the light emitted from the focus of a parabolic mirror 902 ] when it does so becomes 
remarkable as near the top-most-vertices 907 side opening by the side of reverse. 
[0060] That is, parabolic mirror 902 outgoing-radiation side opening is the light reflected near the top- 
most-vertices 907 side opening by the side of reverse, and the light from the lamp light-emitting part 

901 with which light 903 was emitted from the focus of a parabolic mirror 902 is the flux of light in 
which, as for parabolic mirror 902 outgoing-radiation side opening, the light from the lamp light- 
emitting part 901 was reflected in near the top-most- vertices 907 side opening by the side of reverse, and 
the flux of light 905 had breadth. Moreover, light 904 is the light in which the light from the lamp light- 
emitting part 901 emitted from the focus of a parabolic mirror 902 was reflected near parabolic mirror 

902 outgoing-radiation side opening, and the flux of light 906 is the flux of light in which it was 
reflected in near parabolic mirror 902 outgoing-radiation side opening, and the light from the lamp light- 
emitting part 901 had breadth. The include angle at which the flux of light 905 spreads from the flux of 
light 906 to the light emitted from the focus is large so that clearly from drawing 9 . 
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[0061] Here, in drawing 10 , when the paraboloid which constitutes the reflector of a parabolic mirror 
1003 is extended, the thing of a point which crosses an optical axis 1 10 is defined as top-most vertices 
1007. 

[0062] It differs from the case of drawing 9 . Then, in the light equipment of this invention As shown in 
drawing 10 , the angle of divergence to the light emitted from the focus of the light emitted from lamp 
light-emitting part 1001 endpoint in the location distant from the focus of the parabolic mirror 1003 used 
as this auxiliary concave mirror does not change the paraboloid configuration by the side of small 
outgoing radiation opening as it is. By using parabolic mirror 1003 outgoing-radiation side opening to 
which the distance of the light-emitting part 1001 of a lamp and parabolic mirror 1003 reflective spot 
becomes near as the parabolic mirror which lengthened the focal distance by using some parabolic 
mirrors 1003 near the top-most- vertices 1007 side opening by the side of reverse as the 1st parabolic 
mirror 1002 It becomes easy to make small the angle of divergence to the light from the light-emitting 
part 1001 of the lamp emitted from this focus. 

[0063] That is, outgoing radiation side opening of the auxiliary parabolic mirror 1003 is the flux of light 
in which the light from a lamp light-emitting part was reflected in near top-most-vertices side opening 
when a reflector exists up to near [ top-most- vertices 1007 ] a reverse side, and the flux of light 1004 
had breadth. Moreover, the flux of light 1005 is the flux of light in which it was reflected in near 
auxiliary parabolic mirror 1003 outgoing-radiation side opening, and the light from a lamp light- 
emitting part had breadth. Moreover, 1st parabolic mirror 1002 outgoing-radiation side opening is the 
flux of light in which the light from a lamp light-emitting part was reflected in near the top-most- 
vertices 1007 side opening by the side of reverse, and the flux of light 1006 had breadth. The include 
angle at which the flux of light 1006 spreads from the flux of light 1004 to the light emitted from the 
focus is small so that clearly from drawing 10 . 

[0064] Moreover, since the auxiliary parabolic mirror 1101 is constituted in fact using a member with 
the thickness which has a reflector as shown in drawing 1 1 , loss of the light emitted from the light- 
emitting part of a lamp 101 or the light reflected with the 1st parabolic mirror 102 can be lessened by 
making the edge of the auxiliary parabolic mirror 1101 into the shape of a taper. 

[0065] Furthermore, since the auxiliary concave mirror 103 exists in the outgoing radiation opening side 
of the 1st parabolic mirror 102 and opening of the back in an outgoing radiation opening [ of the 1st 
parabolic mirror 102 ] and reverse side can take the large light equipment of this invention, as shown in 
drawin g 12 , when cooling a lamp 101, the effectiveness the wind sent in from the outgoing radiation 
side of light equipment becomes easy to exhaust outside from opening of parabolic mirror back is 
acquired. 

[0066] Moreover, as shown in drawing 13 , it is possible to make small magnitude of the optical-axis 
110 direction of light equipment by using two or more auxiliary parabolic mirrors. 
[0067] Moreover, as shown in drawing 2 , the lighting system concerning this operation gestalt which 
changes into a predetermined abbreviation parallel light the light by which outgoing radiation was 
carried out from light equipment can be obtained by arranging the light equipment and the lenses 201 
and 202 (it corresponding to the lens means of this invention) of this invention to a position. 
[0068] Furthermore, if the field lens 301 (it corresponds to the lens means of this invention), a light 
modulation element 302, and the projection lens 303 are added and formed in the above-mentioned 
lighting system as shown in drawing 3 , the projection mold display concerning this operation gestalt 
can be obtained. 

[0069] In addition, the light modulation element of a reflective mold light valve, a transparency mold 
light valve, and a method write-in [ optical ] etc. can be used as a light modulation element 302. 
[0070] As mentioned above, according to this operation gestalt, it has a lamp, the 1st parabolic mirror, 
and an auxiliary parabolic mirror. By turning a reflector in the same direction as the 1st parabolic mirror, 
and arranging the short auxiliary parabolic mirror of a focal distance from the 1st parabolic mirror in the 
location which can condense the light which cannot condense with the 1st parabolic mirror The efficient 
and small light equipment condensed without the light further reflected with the auxiliary parabolic 
mirror, without the vertical diameter of the outermost becoming larger than the 1st parabolic mirror to 
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the optical axis of an auxiliary parabolic mirror returning to the light-emitting part of a lamp can be 
obtained. 

[0071] Furthermore, by having light equipment efficient and small in this way, since the same brightness 
will be more brightly made possible using a low-power output lamp if the lamp of the same output is 
used, the lighting system and projection mold display which can press down power consumption low 
can be offered. 

[0072] In addition, in the above explanation, although the parabolic mirror was used as the 1st concave 
mirror, a parabolic mirror, an ellipsoid mirror, etc. with a secondary curved surface may be used for the 
1st concave mirror. 

[0073] Furthermore, although the parabolic mirror was used as an auxiliary concave mirror, a parabolic 
mirror, an ellipsoid mirror, etc. with a secondary curved surface may be used for an auxiliary concave 
mirror. 
[0074] 

[Effect of the Invention] As mentioned above, in the light equipment which has an optical generating 
means and a concave mirror, while being able to offer small light equipment, it is possible [ it is high 
efficiency for light utilization, and ] according to this invention, by having this light equipment to offer 
the lighting system with high use effectiveness and projection mold display of light. 



[Translation done.] 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An optical generating means to generate light, and the concave mirror which condenses the 
outgoing radiation light outputted from said optical generating means, Said outgoing radiation light is 
arranged at the side reflected with said concave mirror, and it has the auxiliary mirror which reflects or 
condenses the outgoing radiation light outputted from said optical generating means. Said auxiliary 
mirror Light equipment characterized by carrying out a direct output in the direction which outputs said 
outgoing radiation light to which said concave mirror was outputted from said optical generating means, 
without oneself s returning the light which reflects or condenses to said concave mirror. 
[Claim 2] Said auxiliary mirror is light equipment according to claim 1 characterized by all outputting 
on parenchyma the light which oneself reflects or condenses in the direction which outputs said 
outgoing radiation light to which said concave mirror was outputted from said optical generating means. 

[Claim 3] The number of said auxiliary mirror is light equipment according to claim 1 or 2 which comes 
out and is characterized by a certain thing. [ one or more ] 

[Claim 4] Said concave mirror is light equipment according to claim 1 to 3 characterized by being a 
parabolic mirror or an ellipsoid mirror with a secondary curved surface. 

[Claim 5] Said auxiliary mirror is light equipment according to claim 1 to 4 characterized by being a 
parabolic mirror, an ellipsoid mirror, or a plane mirror with a secondary curved surface. 
[Claim 6] It is light equipment according to claim 1 to 3 characterized by for said auxiliary mirror being 
a parabolic mirror, for said concave mirror being a parabolic mirror, and the focal distance of said 
auxiliary mirror being shorter than said concave mirror. 

[Claim 7] Said auxiliary mirror is light equipment according to claim 1 to 6 characterized by the location 
of said concave mirror and optical axis, and a focus being in agreement on parenchyma. 
[Claim 8] Said optical generating means is light equipment according to claim 1 to 7 characterized by 
generating light using an arc lamp. 

[Claim 9] The lighting system characterized by having light equipment according to claim 1 to 8 and a 
lens means to change into real Yukimitsu Kamihira the light condensed in said concave mirror and said 
auxiliary mirror. 

[Claim 10] The projection mold display characterized by having light equipment according to claim 1 to 
8, a lens means to change into real Yukimitsu Kamihira the light condensed in said concave mirror and 
said auxiliary mirror, the light modulation element that modulates said real Yukimitsu Kamihira 
spatially and forms an optical image, and the projector lens which projects said optical image on a 
screen. 



[Translation done.] 
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